Background: As the population lives longer, end of life (EOL) is emerging as a distinct life phase, about which there is still limited understanding. Characterizing this important period is vital for clarifying issues regarding trajectory and decline at EOL and for health service planning on an institutional, communal, and societal level. In this article, we aim to characterize the EOL period, examining the duration and number of EOL stages, as well as functional, attitudinal, and emotional trajectories. Methods: In this cross-sectional study, 70 primary caregivers of deceased persons were interviewed. Standardized rates of functional, attitudinal, and emotional change across the EOL period were calculated. Frequencies were compared using the McNemar statistical test. Results: EOL period was found to have a median length of 3.25 years, and an average of approximately three progressive stages. The duration of EOL stages tended to decrease as death approached. Unexpected events (eg new medical diagnosis/accident) served as the precipitating event for the EOL period for approximately half of the deceased persons, and changes in existing conditions (eg health status/cognitive state) were also reported to precipitate EOL for a similar proportion. Reports of functionality across stages found the steepest decline in the "physical" domain and the most moderate decline in the "social" domain. With each stage, positive indicators, such as "will to live," showed a progressive decline, whereas negative indicators, including "suffering" and "dependence level," progressively increased. Conclusions: Results help characterize EOL trajectories and should inform care planning and decision making at various levels. In addition, they suggest a methodology for better understanding EOL.
At the end of life (EOL), people often have questions about how much time they have left, progression of their functional decline, health problems, pain, etc. Addressing these questions is important because it helps patients make decisions concerning priorities and medical treatments/comfort augmentation, and because it helps professionals tailor optimal care. Past studies have mainly focused on one of two approaches when describing EOL trajectories. The first category of studies focused on general changes over time in a population. These studies described EOL characteristics in two phases, namely, a preterminal phase (relative stability, minor decline) and a terminal phase (rapid or steep decline that ends in death) (1) . This type of research, which focused mostly on cognitive decline (2, 3) , has only recently started expanding to other aspects of EOL, such as motor decline, life satisfaction and well-being, and weight loss (4) (5) (6) . Moreover, although important, such mean-level developmental trajectories do not take into account individual differences (7, 8) .
The second category of studies describes common individual or group-level trajectories. Based on clinical experience, Lunney et al. (9) described four distinct EOL trajectories, differing in length and slope of functional decline. The "sudden death" trajectory described people who progressed from normal function to death in a short time. The "terminal illness" trajectory, typical for persons with cancer, included people who progressed from normal function to death after a distinct phase of terminal illness. People in the "organ failure" trajectory suffered from a severe and eventually fatal organ system failure, such as chronic obstructive pulmonary disease. They went through a long term gradually diminishing functional status while experiencing periodic dramatic exacerbations of their illness. People in the "frailty" trajectory experienced an even more gradually diminishing functional status, eventually resulting in death from, for example old age, stroke, or dementia. No clear indication of EOL duration is provided for any of the trajectories. Of the 7,258 decedents included in the study of Lunney et al. (9) , 92% were captured by these four classifications.
A main limitation in the study by Lunney et al. (9) is that only one procedure was used to distinguish trajectories, namely, professional decision-making based on clinical experience. Although important, this should be supplemented with other procedures in order to provide a broad and complete view of EOL trajectories. One alternative method of defining trajectories is to give proxies (eg informal caregivers) a voice as to how they experienced the outline, characteristics, and trajectory of their loved ones' EOL. Forbes et al. (10) investigated family members' perceptions of EOL trajectories, including 28 family members of American nursing home residents aged 75-95 years old (M = 84). The results showed that most family members were unable to conceptualize trajectories of disease and dying processes, because of lack of information and inability to integrate fragments of information into comprehensive trajectory perspectives. The study gathered information by means of focus groups, using common, broad, and open-ended questions. However, we believe that family members are able to provide relevant and unique trajectory information if they are interviewed by way of more specific questions. We have no knowledge of previous research conducted by means of these latter methods. Furthermore, by allowing caregivers to define the beginning of, and the stages contained within the EOL period, we avoid the limitations of using an arbitrary time period to define EOL. We therefore hypothesize that this method will result in the delineation of a more complex set of EOL stages beyond simply a preterminal and a terminal phase.
This study maps EOL trajectories based on informal caregivers' perceptions. The first goal is to describe EOL trajectories based on family members' perception and, second, to characterize EOL processes by their precipitating factors, length, the stages experienced, and the specific attitudes, emotions, and quality of life in each stage. Stages were further characterized by five functional domains: motor, physical, cognitive, emotional, and social.
Materials and Methods

Participants
We interviewed 70 relatives of deceased persons. The interviewees consisted of 17 spouses, 52 children, and one cousin. Interviews were conducted from a few weeks to a few years after death (mean = 15.40 months; SD = 12.90). Selection criteria required that the interviewee had been the primary informal caregiver during their relative's EOL period.
Procedure
Interviewees were recruited both based on contact information of decedents who died in two geriatric medical centers and whose relative was subsequently contacted, as well as via recruitment efforts for other studies. Participants were given an explanation of the research and interview process and their consent to participate in the research was requested. Upon approval, interviews were conducted by trained interviewers at locations convenient to participants (eg home, coffee shop, and university). Interviews lasted approximately 2-3 hours.
Assessments
In order to assess the stages of EOL, the interview included the following sections: (i) Background information for both interviewee and decedent consisting of age, gender, birthplace, marital status, education, religious status, and the diseases that the deceased suffered from. (ii) Description of the stages their relative experienced at EOL, including the starting time, duration, and precipitating event for each stage. The determination of stages was left to relatives and therefore reflects their perceptions. Similarly, the query of precipitating event was an open-ended question. (iii) Assessment of direction and slope of change in each stage in five domains: physical, motor, cognitive, mental/emotional, and social. These were rated on a 7-point scale from 1 (sharp decline) to 7 (sharp improvement), with a rating of 4 indicating a stable condition. (iv) Ratings of attitudes, emotions, and function. We inquired about the following attributes of attitudes, emotions, and function of the deceased in each stage. This included the two positive indicators: "will to live" (11) assessed on a 6-point scale from 1 (no will to live) to 6 (the highest possible will to live), and "quality of life," assessed on an 11-point scale, from 0 (worst) to 10 (close to perfect). We rescaled "will to live" and "quality of life" on a 5-point scale to provide a scale comparable to the negative indicators discussed below and used the results of those calculations in this study. Negative indicators regarding the EOL process included the following: "desire to die," "level of dependency on others," "level of suffering," "loss of joy in life," "degree of feeling ashamed of their condition," and lastly, to what extent the interviewees thought the "stage was unnecessary," that is, it would have been better if their relative had passed away prior to that stage. Each of these questions was rated on a 5-point scale from 1 (not at all) to 5 (very much). More detail on the assessments and a preliminary validation through matching of participants' explanations to their ratings is included in Appendix to this article.
Analysis
The number of stages was calculated according to the relatives' description. To assess the trajectory of EOL, we designated the progressive EOL stages as reported by the proxies such that "First stage" included only persons with at least two stages; "Second stage" included only persons with three stages and so forth. Persons with more than one stage were assigned a "Last stage" based on how many stages they had, and persons with three or more stages were assigned a "Second-to-last" stage. The determination of stages was made by the interviewees.
The standardized rate of change of emotions and attitudes from first to last stage was calculated as the difference in mean from the first to the last stage divided by the average standard deviation of the last and first stage. A qualitative analysis of the precipitating events was conducted by two of the authors and resulted in their classification into the following categories: (i) unexpected event, (eg new medical diagnosis, accident, hospitalization, or death of a close relative), (ii) change in existing conditions (eg health status, cognitive state, social activity, ADL, and emotional state), and (iii) change in care, including location of care (eg move to a long-term care facility) and mode of care or type of care (eg introducing a paid caregiver or use of life sustaining treatment, such as ventilation).
We compared the frequency of each of these categories as the precipitating event for the first and last EOL stage using the McNemar statistical test.
Results
Background Information
The mean age of the deceased was 84.34 years and the family members completing the interview had a mean age of 64.07 years. The percentage of women deceased and interviewees was 58.6% and 68.6%, respectively. The most common birthplace for the deceased was Eastern Europe and for the interviewees was Israel. The deceased had suffered from a wide range of medical diagnoses, and participants were most likely to report the deceased having dementia (45.7%). The average number of disease categories per decedent was 2.76 (SD = 2.21).
Stages of EOL
Duration of entire EOL period
The EOL period was defined as the amount of time from the initial precipitating event-as perceived by the relative-until time of death. This period ranged from 3 weeks to 25 years before death with a median of 3.25 years. Over 65% of the interviewees reported the beginning of EOL within 5 years prior to death, with 18.6% reporting the precipitating event less than 6 months before death, and another 42.9% less than 2 years before death. About 33% of the interviewees reported EOL as lasting more than 5 years, with 10% reporting the precipitating event occurred more than 10 years before death.
EOL stages and their duration
Relatives reported an average of 3.17 stages within the EOL period (SD = 1.30 and median = 3.00) with a range of 1 to 7 stages. In their description of the stages, some participants demonstrated the way they divided the period. For example, one said, "The first stage was when she could not see, but was independent. The second was when she was blind. In the third, she was not independent at all and used diapers, and in the fourth-nothing, she did not communicate at all." Or another said, "the first stage was an attack of multiple sclerosis for which he was hospitalized and put on a respirator; in that period, he still communicated and tried to talk. In the second stage, he stopped talking and we communicated by asking yes/no questions and blinking. In the third stage, he completely stopped communicating with a few specific instances in which he reacted, and then he died." Or "there was the period in which she was home in a wheelchair with all the tension and the stress with the caregivers, and then a period in which she was in a nursing home, and then the period in the hospital." The lengths of the different stages are displayed in Table 1 . There were large variations in stage length as well as skewed distributions, resulting in considerable differences between means and medians. The results display a trend toward shorter stages as persons approached death. The median length of the first stage was 14 months, when including participants with only one stage, or 18 months, when excluding participants with only one stage. The median length of the final stage was 3 months.
Precipitating factors
Precipitating factors are presented in Table 2 . For the first EOL stage, the category of unexpected events was the most common category (55.7%), whereas for the last EOL stage, change in existing conditions was the most common one (61.4%). The most common unexpected events described as precipitating the first stage were new medical diagnoses (27.1%), which included CVA, pneumonia, cancer, etc. Accidents precipitated EOL for 21.4% of participants and included traffic accidents, falls, and fractures, whereas the last subcategory of unexpected events, involving hospitalization or death of a close relative, a spouse, or a child, was reported to precipitate EOL for 7.1%. Change in existing conditions was reported to precipitate the first stage for 54.3% of the sample, with health status changes being the most common specific changes (21.4%), including changes in pain, pressure ulcers, worsening hearing or vision, etc. Although most of these changes represent worsening health, some did not, such as stabilization or improvement. Other changes involved cognitive, social, emotional, or functional changes. Finally, 22.9% of precipitating events for the first stage and 44.3% of the last stage involved change in the care received, including location of care (such as admission to a hospital or a long-term care facility or returning home), or changes in the type of care received (including those involving a new paid caregiver, replacing a paid caregiver, undergoing specific medical procedures, including surgeries, life sustaining interventions, etc.).
Unexpected events were more often precipitants of first in comparison with last stage (p = .05 McNemar test). Similarly, its subcategory of accidents was reported more often as a precipitant of first rather than last stage (p = .04). Change in care (p = .035) and its subcategory of location of care (p = .004) were reported more often as precipitating the last EOL stage in comparison to the first (Table 2) . 
Functional rate of change by stages
The functional domain rates of change can be found in Table 3 . Among the functional domains, where lower numbers marked a sharper decline, nearly all of the ratings were below 3. The only ratings that reached this level were those for social functions and cognitive functions in earlier stages, but these changed to a steeper decline in later stages. Physical functions had the lowest ratings, that is, the steepest decline, overall, and the last stage showed the greatest decline of all the stages. All functions showed a worsening decline from the first to the last stage.
Emotions, attitudes, and quality of life through EOL stages
Positive emotions and attitudes became increasingly negative through the stages, as seen in Table 4 and Figure 1 . "Will to live" and "quality of life" measure the decedents' outlook on life; these were calculated on a scale of 1 to 5, with 1 being the worst and 5 the best. The average rating for "will to live" was initially rather high in the first stage (4.02 when including participants with one stage, 4.19 excluding) and ended in the last stage at 2.16, a drastic decrease. The quality of life started at a mean of 2.85 including participants with only one stage, 2.97 excluding them, and ended at 1.33, very close to the floor rating of 1-the worst possible quality of life.
The first stage within the EOL period was already characterized by relatively high levels of dependency on others (mean = 3.69) and suffering (mean = 3.5). Nonetheless, interviewees reported that their relatives had a fairly high will to live (mean = 4.02) and relatively low wish to die (mean = 1.79), and their belief that that phase of life was unnecessary was low (mean = 1.96; Table 4 ). The last stage of the EOL period was characterized by a worsening across all indicators. Dependency on others increased to a mean of 4.93 (very close to the ceiling of 5), and suffering increased to an average of 4.25, also close to the ceiling; the sense that the stage of life was unnecessary increased to 3.59. Very high ratings of feeling tired of the condition (mean = 4.64) and losing joy in life (mean 4.35) also characterized the last stage.
The standardized rate of change from first to last stage was greatest for quality of life (−1.60) followed by will to live (−1.32). The least change was noted for being ashamed of condition, with a standardized rate of change of 0.04.
Discussion
Understanding the process of EOL experienced by patients and their families is highly important. Clinicians, patients, and family members often require knowledge of such processes, as this is vital to service planning on personal, institutional, community, and societal levels.
This article is groundbreaking in demonstrating a new methodology to describe the process experienced by deceased persons at the EOL. It differs from previous studies in considering and estimating Note: The questions asked participants to report the type of change in each stage, whether it involved stability, improvement, or decline in each domain of functioning. Scale: 1 (sharp decline)-7 (sharp improvement).
These questions were not included in the first version of the questionnaire; therefore, it was not administered to the first 18 participants. † Excluding three persons with only one stage. ‡ Including only those who had more than two stages. the full EOL period, in characterizing stages of EOL, and in portraying each of these stages along several domains. Additionally, these data allow us to examine the rate and direction of change occurring at different points in the EOL process. Earlier studies have used interviews of relatives to inquire about the EOL experience, yet most of those examined only a limited segment of the EOL period, such as the last year (12) (13) (14) (15) or up to 18 months prior to death (16) . Moreover, many of these studies took an entirely qualitative approach (14, (16) (17) (18) (19) (20) (21) (22) .
Our findings portray EOL as a period of very variable length, with a median of approximately 3.25 years, ranging from 21 days to 25 years. The length of stages tended to decrease as death approached, with the first stage having a median of 1 year and 2 months, whereas the last stage had a median of 3 months.
In assessing precipitating events, the first EOL stage was more likely to start with an unexpected event rather than a change in care, whereas the latter served as a common precipitant for the last stage. A change in the existing conditions served as a common precipitant for both the first and last EOL stages. Late stages were more likely to involve a wider range of precipitating events. Understanding the reported precipitating events requires taking into account the salience of the event against the background trajectory function of the person. For example, physical and functional declines are common in all stages of EOL but may be more noticeable in the first stage when seen against minimal prior decline compared with the last EOL stage that is preceded by an increasing decline in function. The interpretation of the meaning of the precipitating events needs to take into account the fact that these were responses to an open-ended question, rather than direct queries. This is particularly noticeable in the category of change of care, which is a marker of a new stage, but may be an indicator of change in health or function; alternatively, the reaction to the change of care may be the precipitating factor. Future research needs to clarify whether change in care reflects prior change, or is a cause of change, or both.
In examining the different types of trajectory functions (Table 3) , the data indicated that the function with the steepest decline at all stages was physical functioning, whereas social functioning showed the most moderate decline. Nearly all functional domains showed the steepest decline in the last stage of life.
We examined two indicators of positive attitude (Table 4 ): "will to live" and "quality of life." These were calculated on a scale of 1-5, with 1 being the lowest and 5 the highest. "Will to live" initially received high ratings, but it greatly decreased through the stages of EOL. "Quality of life" was low to begin with and still continued to decrease and approached a floor effect. Among the negative indicators of emotions and attitudes, "Dependent on others" was the highest in the first stage, and this increased over time to a ceiling effect. All other negative emotions and attitudes measured manifested worsening throughout the EOL period.
The results of this study are especially worrisome in regard to late stages of EOL, where suffering was high, quality of life was perceived as almost nonexistent, and relatives perceived life at this stage as not worth living and therefore redundant. An important question is whether these feelings of suffering and low quality of life are an inextricable part of dying or whether they can be ameliorated. Further studies are needed in order to answer this question. This information would also be important for the ongoing public debate about futile and superfluous treatment and about potential ways of ending life earlier. The complexity of the issue is demonstrated by the finding that although "suffering" is already considerable at early stages of EOL, "quality of life" and "will to live" are still present at these stages. The question of whether perceived quality of life could and should be used as an indicator to change course of action is one of the questions that arise from the study results.
Our findings that all modes of functioning manifested the greatest amount of decline in the last stage of life-for which the median duration was 2 to 3 months-corroborate, and extend the results of earlier studies. In line with our findings, Chen et al. (12) reported the greatest functional decline in the last 3 months of life, equivalent to our last stage of life. Additionally, a study of cancer patients during the last year of life (13) found a worsening of physical and cognitive functioning in the last 3 months prior to death, which was corroborated further by Hwang et al. (23) and by Hagelin et al. (24) . The latter (24) also found little change in social functioning-which was the domain that showed the least decline in our study.
A main strength of this study was that the use of caregivers' reports allowed us to include decedents who would not have been able to self-report, such as those dying with dementia. It also allowed us to capture the complete EOL period as perceived by a person close to the deceased. Similarly, not using a priori selected arbitrary dates, such as 3 months prior to death (eg Ref. (13)), allowed us to obtain a more complex picture of the EOL over a longer period than reflected in other studies. Yet, the study has its limitations, many of which are based on it being an initial pilot study examining a new methodology for investigating EOL. The sample size was too small to analyze results by disease category or to provide sufficient data for examining the quality of other stages, such as the second or third stage in those with four or more stages. The sample size also did not allow us to examine the findings while controlling for length of stage, which should be undertaken in future research. Additionally, although we asked about change in function at each stage, we did not capture the actual level of function, which is important to more fully characterize EOL stages. The issue of generalization poses another limitation as most of the participants (87%) were recruited from two geriatric medical centers in Israel. The extent to which EOL patterns in this sample reflect those of the general population or outside of Israel requires replication of the study with more representative samples. The use of proxies to characterize EOL is necessitated by the impossibility of interviewing people at the end of their lives. Obtaining such information from proxies has been common practice (eg Ref. (25)) and supported by some research (26) . Lastly, we left the determination of EOL period and the meaning of stages to the participants who responded based on their memory of events, some of which took place over 10 years prior to death of their relative. Those stages of EOL, nevertheless, seemed to be experienced by the relative, usually a child or a spouse, as important life events and therefore remained clear in their memories. Yet, such recollections are subject to potential distortions as is true of all retrospective data. In some cases, the results should thus be interpreted as providing approximate information, in that; for example, 10 years is clearly a much longer period than 1 year, but it is not necessarily different from 9 years. In general, the data should be considered as representing the most salient events and progression as perceived by close relatives. Finally, the choice to use openended questions engendered greater heterogeneity in the responses.
Future studies may wish to provide a more structured definition and explanation of EOL stage, so as to reduce differences in the interpretation of the question.
The results provide information toward helping caregivers face the uncertainties of EOL and potentially improve decisionmaking with that knowledge. Understanding the processes that occur at EOL can also inform care planning at different levels. Such data are necessary for matching services to care needs. Future studies will need to extend the sample size so as to further out understanding of the processes affecting EOL and to characterize disease and other influences that may affect its trajectories.
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